It has been reported that the biosynthesis of vitamins is controlled by the concentration of the end products in a manner similar to that of amino acids and nucleotides (4, 8, 15) . The control of thiamine biosynthesis by repression was first demonstrated by Newell and Tucker using Salmonella typhimurium (13) , and subsequently four enzymes involved in thiamine biosynthesis were found to be repressible and derepressible in Escherichia coli K-12, depending upon the intracellular thiamine level (10) .
During an investigation into the control of thiamine biosynthesis in E. coli, we found that phenylalanine caused derepression of thiamine biosynthetic enzymes accompanied by an increase in the level of cellular thiamine (9, 10) . Although the precise mechanism for the effect of this amino acid on thiamine biosynthesis remains to be clarified, it was thought that phenylalanine might compete with thiazole in the regulation of thiamine biosynthesis since thiazole, at growth factor levels, abolished the phenylalanine-enhanced activities of these enzymes. Kawasaki and Nose (11) further reported the isolation and some properties of a thiamine-regulatory mutant derived from E. coli K-12. It seemed interesting to investigate how phenylalanine affects thiamine biosynthesis in this mutant.
In this communication, we report that phenylalanine inhibits thiazole biosynthesis in a thiamineregulatory mutant derived from E. coli K-12 and that the inhibition can be completely overcome by tyrosine, and partly by tryptophan.
The bacterium used was E. coli PT-R1, which is a mutant of E. coli K-12 resistant to growth inhibition by pyrithiamine, an antimetabolite of thiamine. This mutant has a three-to fourfold higher level of intracellular thiamine than the parent strain as the result of an alteration in the control mechanism of thiamine biosynthesis (11) .
The data in Fig. 1 show that thiamine production by growing cells of E. coli PT-R, is increasingly inhibited depending upon the concentration of phenylalanine added to the growth medium.
When the pyrimidine and thiazole moieties of thiamine were tested for the effect on the inhibition by phenylalanine of thiamine biosynthesis, the inhibition was completely overcome by 1 ,uM thiazole, but not by hydroxymethylpyrimidine (Table 1 ). These data suggest that phenylalanine inhibits thiazole biosynthesis, resulting in a decrease of the thiamine level of growing cells of strain PT-R1.
The inhibition by phenylalanine can be overcome by growth factor amounts of tyrosine or its precursor, shikimic acid, and to a lesser degree by tryptophan, added simultaneously with phenylalanine ( Table 2) . None of the other substances tested had any effect on reversing the inhibition.
The inhibitory effect of phenylalanine on thiazole biosynthesis might be a secondary effect of its inhibition of aromatic amino acid biosynthesis in E. coli. The growth of an E. coli mutant requiring phenylalanine, isolated from PT-R1 after treatment with N-methyl-N'-nitro-N-nitrosoguanidine (1), is not inhibited by tyrosine added to the growth medium containing phenylalanine (Table  3) . Thus, the abolishment by tyrosine of the effect of phenylalanine on thiazole biosynthesis seems not to result from the inhibition by tyrosine of phenylalanine uptake. The inhibition by phenylalanine of thiamine biosynthesis was also observed with this mutant (Fig. 2) .
It has been reported that phenylalanine is capable of inhibiting the synthesis of tyrosine in several ways (2, 5, 6) . The pathway of biosynthesis of aromatic amino acids and related vitamins such as folate, ubiquinone, and vitamin K and their control in microorganisms was recently reviewed by Gibson and Pittard (7) . With respect to the pathways of thiamine biosynthesis, purines and the pyrimidine moiety of thiamine share the early part of their biosynthetic pathways (14) , and the biosynthesis of the latter is inhibited by adenosine VOL. 104, 1970 E . 50 5 10 Concentration of phenylalonine, mM coli PT-R1 was grown overnight at 37 C in S ml of Davis-Mingioli minimal glucose medium (3). Each of the washed cell suspensions (0.2 ml) was inoculated in 20 ml ofminimal medium, with or without phenylalanine as indicated, and then incubated for 15 hr at 37 C on a shaker. After the incubation, 10-and S-ml samples ofthe cultures were used for the determination of thiamine in the cells and dry weight of the cells, respectively, by the procedures previously described (9). a A phenylalanine-requiring mutant of E. coli PT-R1 was grown overnight at 37 C in 5 ml of minimal medium containing 0.1 mm phenylalanine. Each of the washed cell suspensions (0.05 ml) was inoculated into 5 ml of the minimal medium containing 0.1 mM phenylalanine, with or without supplements indicated, and then incubated for 15 hr at 37 C with constant shaking. After the incubation, the optical density of the cultures was measured by using a Shimadzu Spectronic 20 photoelectric colorimeter.
b Optical density at 560 nm.
The data of the present experiments suggest that tyrosine is a precursor of thiazole or that there is cross-pathway regulation between the biosynthesis of thiazole and that of aromatic amino acids in E. coli.
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